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effects of chronic oral administration of qulnaprll (40 rag/day), captopdl (150 
mg/day) and plecct:o on vascular anglotensln fang) I convomlon in humans. 
Methods: Patients (n = 187) scheduled for corenary bypass surgery were 
randomized at least 7 days before surgery, Segments of the Internal sam. 
mary artery were obtained and contracted to increasing doses of Ang I and 
II (0,1 nM to 1 pM) In organ baths, Ang I conversion was defined aa (1) the 
difference between pECSO of the dose,response curves to Ang I and II and 
(~) ae the nma between curves (ARC) of Ang I and II, 
FichuS: Baseline characteristics wore comparable between groups, Oulnapfll 
and ceptopffl treated pal(ante had a comparable and significant reduction in 
mean blOOd pressure compared to placebo (p - 0104), 
O,in,prll ~topr_ll_.___ PIAccbe 
dslts pEOa0 t ,0 ~1 0,tR' 0,[~6 t: 0,t 0,04 ,I 0,t 
ABO 9t 4:0' §4~4 67~8 
Me~ft ~ 81[M," p ,~, 0,0~, (quin~ptll compared to pll~csbo) 
ConCur/on: This is the first randomized study in patients showing tissue 
effec~ oi ACE,Inhlbltor~ after p~tre,~tmont with adeqgNe clinical doses, The 
resut~ suggest functional dltlor0ncos balwoan qutnapdl nnd csptoprl, 
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~ |i~gm6ntal Analysis o f  Comnatv  Artery t.~slons 
Using $<llmsnulonsl Eohoosmlugrsphy ,n  
Compar ison With Coronary  Anglogrsphy:  
A CIInl©61 Semlqusntitst lve Study 
J, Yea, P,J, do FelJter, J,O, Knspr=ak, M,A. "l~am~, J R,T,C, Roolandt, 
Thora~¢*ent~r, E a~m~ Unlveretfy Rolterffam, The Nefherlan~ 
Slenotlc lesions of corenary a~ery (CA) are of clln(cal predictive value for *s, 
chem~ heart events, The a~urac~ oi transesephogeal 3,dimensional echo- 
cardiography (3OTEE,~ in defining the 8evedty of CA atenosls is not known, 
Purpo~: To analyze the quantitative potential of 3OTEE in defining mod- 
erate to severe CA stoneS, 
Mefflo¢t,e: A group of 20 subjects with CA anglography (A) less than 3 
months scheJJled fnr routine or tntra-oporatlve TEE was selected, 3DTEE 
was performed using a 5 MHz transducer with a integrated on,ltno 3DE 
acquisition aystem. The prextmal CA was divided into 5 segments including 
left main (1), ~,ntenor descending (1), circumflex (2) and dght (1) CA, CAA 
and 3DTEE wero analyzed segment-by-segment by ~ndependent observers 
end a score of 0-,.'t was given to each segment according to none, mild 
was given to each patient according to distribution pattern of the stenotic 
lesions defined as none 1O), localized ~'1) or diffused f2). 
Results,' 11 oi E0 pts had CA etenosts oi proximal segments by CAA (3 
local|sad, 8 diffused), A total of 85 segments of CA were observed by 3DTEE 
in all 20 subjects, Mild, moderate and severe stencils segments were 15, 9 
and 5 by 3DTEE and 14, 13 and 5 by CAA, Agreement (4 × 4 table) between 
these two methods was 80%, The sensitivity, specificity, positive and negative 
predictive value and general accuracy of 3DTEE for detecting moderate Io 
severe CA stenosts were 61%, 95%, 79%, 90% and 88%, respectively, 
Conclusion: 3DTEE provides an alternative specific method for detect- 
ing moderate 1o severe stenosts of proximal CA segments, In addition, 
3DTEE san provide both longitudinal and cross-sectional views of the CA 
and plaques, 
~ Oynsmlc Systolic Coronary  B lood Flow Reversal in 
Patients With Hypertrophic Cardlomyopathy: 
Relationship to Provokable Outf low Tract 
Obstruction 
R.G. Bach. M,J. Kern, T,J. Oonohue, T. Wolford, E. Caracciolo. St, Louis 
University Health Sciences Center, St. Louis, MO, USA 
Hypertrophic ardiomyopathy (HCM) is charectedzed by variable physiologic 
phenotypas, with a subset of patients howing only provokable left ven~ricular 
outtlow tract (LVOT) obstruction, Unusual and variably abnormal patterns 
of resting coronary blood flow have been reported in patients with HCM. 
The relallonship between dynamic LVOT obstruction and phasic coronary 
blood flow has not been examined. Therefore, we studied coronary flow 
velocity (0.014" Doppler gutdewire) in 13 arteries (7 LAD, 4 CX, 2 RCA) in 6 
patients with HCM before and during Valsalva maneuver at catheterization. 
Six patients had no resting systolic LVOT gradient (mean resting gradient = 
5 ± 14, range = 0-50 mmHg), At I~ak Valsalva strain, the LVOT systolic 
gradient Increased to 56 • 23 mmHg (range 18-100 mmHg), Phasic coronary 
flow velocity paffem was normal in all arteries at rest. At peak Valsalve. there 
was revemal of systolic flow and a slgnlffcant decrease in diastolic flow 
velocity In all arteries (SeB Table; ~P = gradient, mmHg; SPV = systolic peek 
velocity, era/s; DPV = diastolic peak velocity, cm/e; SPVI = SPV integral, 
units; OPVl = DPV integral, units; values are mean ~ SO), 
LVOT AP 6PV EIPVi OPV DPVi 
ROM 5~14 25±17 8~4 40~15 16~e 
Wludva f i6~3 ~4 ± 13 -0-El ~14 ~ 12 13~5 
p -.0,000t -.O000t - 0000t 0,O~ 0,01 
Systolio ¢omnnp/flow velocity ravereal was relat~l I0 the q'ytlamk: LVOT 
gradient with Valaalva (r ,~ 0,65, p ~ 0.0t), 
Corcluslon: Dynamic p~ihophyslelogtc ,fleratlona (n left ventncular homo, 
dynamics seen in HCM are associated with dynamic changes in Coronary 
blood flow, 
~ Injection R6to Minimally Al loots t i le TIMI Frame 
Count 
1', Dodge. M, Riz=o, W, Daisy, M Nykiei, J, Ntmann, K, Hokirk, M BaShan, 
J, Lenten, M, Gibson, Brigham and Womenli h~/sp~fal & West Roxbuq/ 
W~mns A~tre Mcc~af C~n~r. Eloa~n. MA, USA 
~leckgroond; The Cormcled TIMI Frame Count (CTFC) is, n c!inc, ally is. 
portent index ot coronary nrtely blood flow, The goal of this study wa~ to 
determine whether injection rata affects CTFC, 
Mofho~: Dye injection rates warn recorded during 36! handlnleCtions W~ 
characterze the 10th, 50th. and 90th %.tiles for human a~;liographere, 273 
ECG.geted pe+ver injections were then pedom~eo using a MedRad V power 
injector to deINer dye randomized to these 10th, S0th, or 90th %.idea, The 
injection rate grasp and actual injection rate delivered (ml/sec) were reco~led. 
Clneanglogrems were analyzed for CTFC, proximal normal reteranco lumen 
diameter, and the presence of >50% stenosea (disease), 
Resu~: In unlverate analyses. CTFC was slgniftcantly aff ,~;~ by diam. 
ater (p - 0,0001), nnd disease (p .  0.001), but not injection rate grasp (p = 
0,43) or actual injection rate (p = 0.94), Multivariate anab~sis revealed: CI"FC 
= 20,9 frames ~. 4.1 tramee ,, diameter (ms), (p < 0.001) + 4.6 frames il 
diseased, (p • 0,001) - I ,6  frames if 50th %-t|le inje~mn rate. (p = O.31) 
1,9 frames if 90th %elite inJectmn rate, (p = 0.23) (p,values for 50th and 
90th %-tiles represent comparison with 101h %.1ile (election rate group, the 
dummy vanable) (p ~. 0.0001 for model, r = 0.39). 
Conclus~: Proximal lumen diameter and presence of >50%, stenoses 
independently and signif¢antly affect the Corrected TIMI Frame Count. In- 
jection technique mmimally impacts the Corrected TIMI Frame Count: an 
increase in injection rate from the 10th to 90th ~,-bte t~nds to decrease the 
CTFC by less than two frames. 
~-9"~ Coronary  Row Reserve In the Conl~aMtera! Ar le~ 
Increases After  Successful  Coronary  Angiop lasty  
Z.S. Kyriakides, A. Antoniadis, T.M. Koleftis, D.Th. Kremastinos. 2 ~ Dept. 
of Cardiology, Onassis Cardiac Surgery Center, Athens, Greece 
Background: Coronary flow reserve (CFR) is reduced in remote regions sup- 
plied by angiegraphically normal arteries. Recent studies have found that 
myocardial flow reserve is impaired in the myocardium in the perfosion area 
of a vessel with non-cntical stenosis supplying collaterals to other segments. 
We, therefore, tested the hypothesis that CFR in the grossly normal con- 
tralateral artery could increase after successful angioplasty (PTCA). 
Methods: We studied 31 patients (pts), 55 ± 2 years old. having stable 
angina and single artery disease, undergoing PTCA of the right coronary or 
the left antenor descending artery. CFR of the diseased and the contralateral 
artery was estimated using a Doppler flow guidewira, by giving ic adenosine, 
bb: ore ~nd 15 rain after the end of PTCA. All the procedures were successful 
and in 19 pts intracoronary steal was placed. 
Results: (mean ± standard error) 
Before PTCA After PTCA 
Blood pressure (mmHg) 98 ± 3 95 ± 3 
Head rate (beaWmln) 74 :L 1 76 ~: 2 
CFR of the contralateral artery 2.4. ~_ 01 2.8 :~ 0.1' 
Baseline APV (cm/sec) 21 -E 2 12 ~: 1" 
Maximum APV (envsec) 47 :L 3 34 "~. 3" 
• : p = 0.05; APV: average peak velocity; 
The contralateral CFR after PTCA increased by 0.8 ± 0.1 in 11 pts with 
visible collaterals before PTCA and by 0.3 + 0.1 in the remaining pts (p < 
0.05). CFR of the diseased artery after PTCA was 2.2 ± 0.1. 
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~ :  CFR m fl~ contralaleral adew incmar, es after successful 
PTCA, This tn,m)ese is morn exaggerated in pts wfth more well dmmlopad 
collaterals, 
~ - ~  CIInkml and Angk~rlphi¢ Pmdictoro of New Total 
O~Juslons In Pat~ts Awaiting (~onory 
C.O. de C, ock. &J. vd B~¢9. N. vd ~ .  J.O. Oro~.~rtvo~. 
To otudy ~ ~ to ~kmt~y pa~ (pt~) ~ 0  
¢omemn/~ s,~o ixo~mm to tomi oo~mmm, ~ commo.ttw (pts) 
~Ito ¢lew!e~mml emw lOml o~¢~<m were om~mm~ w~h ~I  pm w~ mmm 
kenmal diamet~ mnoe~m on qu=m~mm ~e~ t ~  (CARS). 1"P+ 
tree I~ew~ t~we~m em 2 ang~m~ w~ ~0t ~ de!tmmt ('t ± 
0,O weeka v= ? ,  O-S we~m)+ 
Men ~ ~ OOt 
ms 
Comlp~ IBsmn 6!% ~ ()005 
~:lOmm 37"= 11% 0005 
~ ~  64x10 ~' t9  ns 
Ml.O t.O~ * 03t 1 07 ~ 03,¢ ns 
Conctus~-~ Fema~ pts w~ z~g complex k~¢m =mou~d be conside~ at 
~ ask lot e. __*~e~_ ~_ ~.eee Imal ~ a~l s ~  tha~ek~ ba cand~aes 
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~ Flecfuitod Collatmal Channels Am Not  
s~0~ ~ Ana~p~sty 
MM. Mason, DJ. Patel, N.S. Je13so~. S. Brant, V, Paul, C.DJ. Ilsley. 
Hamhe~d Hosp~a/. Haref~-,~ M~C~-_~.~, UK 
~' .gr~v~-  ¢ .~ma~ ~nne~ mc~,..'m~n'= Ounng "oa~OOn ~ vanes 
behvesn pa~m~s. I~n me~r I~mng and comr~ to ~F~:ar~ pro~e,~ 
~n g)is settmg am no# we~ ~ 77~ stuo~ ass~s~.d the degree an,3 
~inting ol ~ C4 Collaterals and lhetr pos~ibk~ fu~tclional cot'Nribut~on 
dining single ~raesel ang io~ in patients with nomeml LV function end ne 
spa~enen~s collaterals. 
Methods: Palk~nts (n = 17) had four 90s balloon inflations pertained. 
Collaterals were aes~Ssed by contralalaral rejection at 30. 60 end g0s into 
each inflation and graded using 'Rerdrop' critena, and by 0.014" doppler 
guide wire ~ tha lesion. 
Resu/ts: Collaterals were recruited in 12/17 pabents (7 grade I, 3 grade 
II and 2 grade III). This was maximal by 30s of inflation (1) in 11 and by 
60s in 1 patient, with no progreesive recruitment during inflations (2)-(4). 
Only 4 patients had significant doppler flow during balloon occlusion (all 
4 had recruitable collaterals - two grade I: one grade II, one grade III), 
though all patients had good antegrade flow pre- end post-inflation. Average 
(APV), integral (PVi) and maximum peak velocity (MPV) during inflations 
expressed as a percentage of their baseline value (%BF), were compared. 
No differences were observed during successive inflations-see table (mean 
(SD)), or comparing those with grade 0/I and grade Will collaterals. 
30stnf(t) 90sinf(1) gOsint(4) p 
APV 0.14 (0,13) 0.13(.0.17) 0.13(0.13) ns 
PVi 0,13 (0.17) 0.11 (0.15) 0.12(0.14) ns 
MPV 0.36 (0.24) 0.34 (0.23) 0.3;?, (0.19) _ ns 
Conclusions: Collateralisation varies between patients, but is maximal 
eady in the first inflation, The tow level of measurable Doppler flow, together 
with the lack of incremental recruitment of collaterals, suggests these chan- 
nels do not make a major contribution to myocardial protection in this setting. 
~ ' ~  Chfonl¢ Phyllfall Emr¢iae and the . _Qu~Mitatlv~/ 
Al l lnled Humln CorolNmry Colllterll CIfculaltkm 
C. ~k~r, $, Senh, M Flei~h, B, Me~r U ~  Ho~o/f~ Cae~og~, 
B e m , ~  
and dtlmlg wO~ ~ ~ I L ~  (J Chro~ 0tl 1t~:  10: S27-). 
tmmcma to be d~l~ ~ m ~ M the flow ve~:~f m 
I~e ~ ~:ation after (V~-~I, era) t~oon ~ (pomp) .  
06~ 
0.4~ 
I oo! 
I 
Conc~s~om: tl m hu~a~ ~ eemee m chro~ pWsca~ aa~y eUr~O 
~ U~e but net ~mng wo~ ~mn ~ ~ aHo~au~ wim a qc~a~e 
index of ~-u~o,-,ae/collateral flow 1o a vam:ular area m need (2) ~ 
of a cau=al relalmn among the lwo lacto.= requires a ~ slud% end 
a ~ refined, obje¢t;~ meesum of ¢=hysical clivity (i+e. p ~  fitmms). 
AmmneUk~ ~ of Aa~mmh~eny 
Almemmd Collateral Flow on Vuomlator emd 
Ete~k,~ SlmmPh~luced IBdltemla 
C. Lu. A. D~stante, M Marzdli, M. De Net, Y. Wang. P Manaconi, 
A. L'AIX~e. msmute of CI/nCat ~ CNR. P~sa, t~/  
Back..q~ound: L~,olated, totally occluded coronary vessel sul~en~ng a non- 
com'ted, en~rr~y col~era! 5 ~  myocar~a~ re~ ~ a 
Unclue ~ to assess the re~e of angmO~l~¢aOy ~ co~:~- 
na~ co~tmai ~¢u~aeon (AC~ m moorum~ng myocar~af vuf.erab~y to 
pharmaco~g¢= ofp~0g¢ street ~ng.  
ObjecMae: To asse~ whether a I ~  ACC hes emnilar protective 
role in reduced collatera~:,e,-.3em ischamm <Junto corena~/vesodilatc+ 
and e+mmm~'se slrem~ tests, 
Meeccrs a~/Re,juRe: Tha ischamm m coaatem-dependent my~aro~ 
was determined by ana~m of dmy.demola ~ t~t  (0,e4 
mg/kg over 10', DE'r) aft(J bicycle exemise ECG tsst fEET) deta Worn 53 m,, 
farction patiems wire isolated coronary ~ ,  end no s~n~ant e~noems 
in other corenaty adenes. ACC was scoceO from 0: abner to 3: co~ 
and rap~ tilting of d-~-ta( portien. There were 34 pat(ants w~ high-grade col 
lateral flow (score _>2, Group I) and 19 patients with poor or absent col(alma1 
flow (score <2, Group II). During the stre~ tests, ischemla in the collateral, 
~,~3er~,tt myocardium wes detecte¢l by DET in 91% patients ~ Group t a~l 
74% in Group II (p = 0.09). EET could be completsd In 32 patten~ of Grou~ 
I and in atl patients of Group II, EEl" was positive in 69% at Group t and in 
68% of Group fl patients {p = n~,,), l~hemia detected in Group I was h~,,~J: 
by DET than by EET (91 vs 69%, p ~ 0.05) and did not differ in Group |l 
patients (74 vs 68%, p = ns) 
Conclusive: ACC has asymmetrical effects on induced ischemia depend. 
ing on the employed stress. Collateral-dependent ischemia is more frequent 
during dipyridemole vasodilator stimulation than during phy~iOl~ exerctse 
testing in patients with high-grade collateral flow. 
